The relative importance of three different influences of independent-particle shell structure on the nucleon transport process during heavy-ion collisions are discussed. Results of calculations for the 620-MeV 86Kr + 197Au system are presented.
I. Introduction
The importance of shell effects in the product mass distribution from two interacting, relatively lowenergy, nuclei is well known in fission. These shell effects are also known to persist up to fairly high (~ 40 MeV) excitation energies for the fissioning system. In this work we have taken steps toward the incorporation of this well known feature into another system of two interacting nuclei, namely, the nucleon transport (diffusion) process [i, .2 ] associated with heavy-ion collisions. The effects of shell structure on the mass transport coefficients have been investigated schematically by Schurmann, N6renberg, and Simbel [3] in the framework of the quantum statistical theory of NSrenberg [2] . In this work we consider the influence of shell structure in more detail and in the framework of transition probabilities based upon the level densities of the system [1, 4] . Shell effects manifest themselves in the diffusion process in three ways. The most important effect is from the potential energy of the system as a function of asymmetry. This potential-energy surface, calculated according to the Strutinsky procedure [5] , is described in Sect. II. Shell effects are also manifested in the statistical level density of the ion-ion complex and the moments of inertia for the colliding nuclei. These effects are also described in Sect. II. In Sect. III results are discussed from a diffusion calculation based on a simplified picture of the ion-ion complex as two overlapping spheres.
II. The Model

The Diffusion Model
The entire formulation of the stochastic transport process is summarized in the master equation [1] 
z'=z_+l where ~b z (t) is the relative population of the asymmetry z at time t, and A=, is the macroscopic transition probability for the system to change asymmetry from z to z'. The influence of shell effects is manifested in the transition probabilities. If the statistical approach is valid, one can apply the Fermi golden rule to write
where 2=, is a microscopic transition probability and the level density, p~, (E-V~,), simply counts the statistical weight for the system to find itself in the final asymmetry, z'. The most important effect of shell structure is immediately obvious at this point. At a fixed total energy for the system, E, hills and valleys in the potential energy as a function of asymmetry will cause drastic changes in the level density from one z to the next, hence driving the system toward higher populations in the vicinity of valleys.
Of course a solution to (1) will require the specification of the microscopic transition probabilities, ;tz,,. These we take as, which obeys microscopic reversibility and therefore guarantees that the system will obtain the correct equilibrium limit. A theoretical justification for this form of 2.=, is given in Ref. 4. The factors in the numerator are an average transition flux, ~, and a form factor, f. These quantities we take from the one-body proximity formulation [6, 7] .
The Strutinski Correction
As we shall see in Sect. III, the most important influence of shell effects on nucleon transport stems from the potential energy surface as a function of asymmetry. For this calculation we have employed the well known Strutinsky procedure [5] . The details of the calculation which we have done, including the parametrization of the single-particle potential and the pairing strength as a function of asymmetry, are described in the work of Nilsson et al. here is a technical one. When needed, we have modified the BCS configuration space from the +V15n levels from the last occupied level (where n is the number of particles) used in Ref. 8 so that shell corrections can be made for nuclei with fewer than ~ levels below the last occupied level. To avoid any spurious discontinuity in the pairing potential, .4, we renormalize the pairing strength G to a value which would yield the same value for d as the ~ range in the equidistant model,
i.e. we let G = Go/(1 -Gog lnV~ n/co), where g is the average single-particle level spacing, Go is the pairing strength from the Nilsson prescription, and co is the number of levels below the last occupied level. Figure 1 shows a two-dimensional contour of the shell correction in the asymmetry (labelled by the Z of one fragment assuming N/Z equilibrium) vs. e 2 (deforma36Kr + ~9,~u tion of both fragments) plane for the s6 19~A-system. We see that the shell effects are quite sizable (~ 4-10 MeV for ez = 0.0) for e <~ 0.1.
The Level Densities
A feature which tends to oppose the effect of the shell corrections to the potential energy surface is the influence of the single particle structure on the level density for a given nucleus. This we calculate for each fragment according to the statistical procedure outlined by Moretto et al. [9, 10] . We use the same shell model and pairing parameters as in the potential energy calculation. The total level density at a given asymmetry is then simply given by 
